I. INTRODUCTION 1-4 '
The results of previous investigations on p-n junction and surfacebarrier radiation detectors 5 -8 suggested that they would be useful in the types of experiments that we have been doing. We have used silicon·p-n junctions as detectors of fission fragments and elastically scattered heavy ions in experimental studies of fission induced by heavy ions. 9 In the course of our experiments we have studied some of the properties of the detectors.
II. EXPERIMENTAL PROCEDURES
The detectors used in these experiments were obtained from two sources, William Hansen of Law:r'ence Radiation Laboratory and Dr. S. S. Fried.landi s group at Hughes Aircraft Co. Properties of the two detectors used in obtaining the res.ults described herein are given in Table I . Thes·e detectors, similar to those previously described by Friedlarrlet al.,
1 were formed by diffusion of one type of impurity into one face of a silicon wafer containing an excess .of the opposite type of impurity. The~lectronic system used with the detectors is shovm in Fig. 1 .
Detector number
Ha-2
Hu-18 heavy-ion ,linear accelerator (Hilac), a resonant~cavity machine that accelerates heavy ions to 10.4 Mev per nucleon. Experiments .were perfonned in a vacuum tank that contained the detectors, targets, and .sources of particles studied.
Typical spectra obtained with the detectors are shown in Figs. 2, 3 , and 4. The spectra shc~wn in Fig. 2 This figure includes inherent resolution of the detector, spread in pulse heights due to noise in the electroni~ system, and energy spread in the degraded carbon beam. As the ener_gy of the carbon particles is decreased, the re suiting peaks become broader, mainly as a result of fluctuations of the energy loss in the aluminum foils. Cd rapidly becomes small compared with Cex; thus, VPH asymptotically approaches Qjcex· Also, at very low reverse bias, the range of the alpha particles may be slightly longer than the thickne.ss of the sensitive counting region. Therefore, some of the rise in the pulse height may be due to extension of the sensitive counting region, and increase in the amount of energy deposited in it by the alpha particles, Another factor that may contribute to this trend is increasing charge-collection efficiency with increasing reverse bias, 12 , 13 although we have found no evidence that .suggests that this is important.
Although the. curve .for alpha-particle pulses asymptotically approaches a These observations may be made from the results presented in Fig. 6 .:
-T-(a) Pulse height is proportional to the energy deposited by the partie le .
in the sensitive counting region.
(b) Alpha-particle and fission-fragnent points fall .on the curve dBtermined by the carbon.-:p·article points.
The first observation is in agreement with previous studies of pulse height vs energy, l,5 ,l 2 ,l3,l 6 but this is the first demonstratim that the proportionality is .valid over such a wide range of particl-e energies. The resulting corrected pulse heights and the pulse-height-vs-energy curve of 
where tJ. is the sum of the :electron and holB .mobilities in silicon, and _p is the resistivity of the bas·e material of the detector in n em. From the results presented in Fig. 7 , it appears that the sensitive .counting regio·n is gr-eater UCRL-9240 -athan the depletion-layer thickness by a roughly constant amount. This is apparently due to collection of electrons (in p-type base material) from the region beyond the depletion layer. The pulse produced by electrons and holes 
IV. APPLICABILITY OF SOLID-STATE DETECTORS IN NUCLEAR-REAC~[QN0STUEIES
The silicon p-n junction detectors have be·en very useful in our studies We have used one detector over a period of 10 months and, as yet, there have been no signs. of deterioration.
An important feature of the detectors for counting experiments conducted near the heavy-ion beam is their insensitivity to the large neutron and gammaray background tl:a t is always present. We have had s.ome difficulty with electrons that are knocked out of the target, collimators, etc., by the heavy ions. Although individual pulses produced by these electrons are quite small, "pile-up" of the puitses made the resolution of the pulse-generator and scatteredparticle peaks quite~'PQOr. This difficulty was elimim te-d by placing a magnet near the front surface O·f the detector, thereby deflecting the electrons away from it but having little effect upon the fission fragments and scattered beam particles. We observed no .effect of the magnetic field ( approx 100 gauss) upon the detector.
In addition to the uses we have made of the detectors, there are several relat¢d areas in which they should be applicable. From our work with elastically scattered beam particles it is apparent that these detectors ,
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